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1 
This invention relates to a new and useful 
cable connector for ritting together and assem- 
bling electrical raceway systems which enclose 
and protect insulated conductors comprising the 
wiring of light and power circuits. 
Fittings of the type under consideration are 
hot electrical connectors; they are non-con- 
ductive mechanical-joint-forming devices, con- 
stituting a part of the protective conduited race- 
way system, and are insulated from the wiring 
per se enclosed within the conduits. 
Cable connectors of the type herein improved 
are used for joining conduit--more particularly 
flexible-metallic conduit, as well as Bi cable kin- 
dred thereto--with raceway boxes in general. This 
type of conduit comprises a riexible-metallic 
spil"al-armor sheath which encloses and protects 
the insulated conductors constituting the elec- 
trical circuit wiring within the armored raceway. 
The invention provides improvements at the 
juncture of the conduit and box, a critical point 
in the raceway, where the conductors enter the 
box through the non-conductive connector, and 
at which point the likely hazard of a "short 
circuit" and resulting "tire" is accentuated in 
electrical wiring systems. Thus the junction of 
the conduit with the box constitutes one of the 
more important stations for examination and 
approval by a wiring inspector before the elec- 
tric current is "switched on" for the rirst rime 
in a newly installed raceway and wiring. The 
problem of permanently insulating the "live" 
wiring is all the greater due fo the proximity of 
the metallic ïaceway, the number of parts 
volved, the limited space in which said parts are 
cramped, and the ]ikelihood of a workman dam- 
aging the insulation when manipulating the wir- 
ing against the metal parts. 
In electrical l'aceway systems employing spiral- 
armor conduiting, as herein treated, it is or 
sholfld be required that the installation be visible 
for inspection where the insulated wiring emerges 
from the conduit, extends through the connector, 
and through the lock nut thereof, thus enter- 
ing the box, that is, at the juncture-assembly 
of the latter "four members" and also a critical 
"fifth" later named. It is known practice to 
provide various forms of inspection apertures or 
view-openings (commonly known as "peep- 
holes"), formed in the front or inner end of 
the connector, as a means of making visible the 
critical part or parts where the wiring enters the 
box. 
The front open end of a spira]-armor cable 
connector is rest'icted by an internal throated 

annulus known as a "bushing-stop." Such bush- 
ing contains the view-openings and extends into 
the conduit box where the light may be poor. 
A wiring inspector frequently uses a riashlight 
5 when examining the connector and related parts 
assembled within the usual knockout opening of 
the box. This invention provides imp'ovements 
concerning said bushing-end of the connector, 
making for greater assurance, as fo the complete- 
10 ness of the installation, at and in the knockout 
opening of the box for it is here that the critical 
juncture-assembly of the parts (usually "rive" 
in number) is made--and where the "peep-hole" 
type of bushing performs three important 
15 functions. 
Conventional cable connectors do not always 
provide adequate inspection apertures (peep- 
holes) in aid of examination of the electrical 
wiring emerging from the conduit, through the 
20 connector, and into the box. This is somewhat 
of a problem in view of the fact that the installed 
connector may have been oriented by the work- 
man one way or another within the knockout 
opening of the box. Thus it may occur that the 
25 ordinary peep-holes, as in conventional practice, 
may sometimes be located towards the innm" side 
or far wall of a box (away from the eye of the 
inspector) where the light does not readily illu- 
minate that part of the installation fo be ex- 
30 amined and approved before turning on the ctu'- 
rent in a new wiring system. 
Further as to this problem, many present-day 
connectors have an insufficient number of in- 
spection apertures (which are of small size and 
35 thus inadequate in area of visibility), with the 
result that an inspector of raceway wiring may 
experience diculty (when working af close 
quarters) in determining whether or hot the 
workman has fully complied with requirements 
40 governing the installation and the rixing of all 
related parts in place within the juncture-assem- 
bly at the knockout opening in the box. 
On the other hand, such present-day con- 
nectors as may have adequate size inspection 
45 
apertures, fo thereby afford good visibility, 
achieve the latter by compromising the function 
of what is known as the "bushing-throat" af the 
front end of the connector within the box, as 
50 by reducing the annular area of the "bushing- 
stop" fo increase inspection visibility. But that 
expediency compromises the full-throated eniry- 
guide so essential for the prevention of wear nd 
tear (abrasion) on the insulation of the wiring 
5 emerging from the raceway into the box and is 
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3 
unsatisfactory in itselî, even though the "stop" 
of the bushing may not be impaired in function. 
Accordingly, this invention is devoted fo solv- 
ing the loroblem posed by the "bushing" (its 
throat and stop) at the front end of a raceway 
connector, that is, the species of connector em- 
loloyed with sloiral-armor flexible conduitfor it 
is the latter type of conduit which gives fise fo 
the "visible insloection" requirements best and 
more fully understood by next naming the 'fiÏth 
member" as the final part in the knockout junc- 
ture-assembly ai and in the raceway, as hereto- 
ïoïe mentioned. 
In making wiring installations safe, it is now 
the loractice to use what is known as an "anti- 
short insulating thLrnble or liner" (the fifth ruera- 
ber) which, in itself, is a "fiber bushing" but is 
reïerred to herein as the "anti-short liner" for 
clarity and in order fo contrast and distinguish 
it from the "metallic bushing" embodying the 
new "throat" and "stop" of the invention herein. 
The conventional anti-short insulating liner is 
ruade oï colored fiber or the le, usually «red" 
for conspicuousness. It is or should be inserted 
in the end of the raceway conduit (used only in 
flexible-metallic conduit and BX cable) in a po- 
sition to embrace the insulated electrical con- 
ductor. Thus, the red anti-short liner is an ex- 
tra and further member, OEvhich augments and 
reinforces the wh'ing insulation loer se, addition- 
ally fo lorotect the insulation from being dam- 
aged by rupture or a.brasion against the rough 
and jagged or burred cut-off end of the conduit 
from which the wiring emerges, thence through 
the "bushing-throat" of the cable connector, and 
then into the box. 
The anti-short liner is of red-colored fiber to 
enhance its visibility, not only to aid the wiring 
inspector subsequently fo sec it in lolace, but it is 
also "red" as an additional urge and tell-tale 
upon the workman to install if at the rime he cuis 
a required length of sloiral-armor from his supply 
roll to make the raceway run on which he is work- 
ing. The anti-short liner is small in size, fre- 
quently tedious to squeeze into an annulus 
around the conductors between the sloh'a!-armor 
ai the jagged cut-end of the latter, and its use is 
essential. It is the one part which a workman 
sometimes may overlook and hot include in the 
wiring assembly. 
The foregoing only briefly looints out seine of 
the problems in which sDiral-armor raceway con- 
nectors are involved, but the other loroblems 
thereof will be understocd by those conversant 
with the artin particular those factors concern- 
ing the "bushing-throat" of connectors, the man- 
ufactm.e, installation, and utility thereof, also 
their ability to maintain an enduring juncture- 
assembly which is permanently insulated from 
the e!ectrical wiring against "short circuiting" 
hazards in ifs many unpredictable forms. Ac- 
cordingly, ! corne to a description of my inven- 
tion and the simp!icity of ifs apçlication fo the 
problem. 
If may be said, among other things, that it is a 
lourpose of this invention to improve the front or 
inner-end construction of cable connectors, that 
is, the inspection aDertured type of "throated" 
bushing "stop" forr..aed on the tubular body of 
connectors. In purpose and accomDlishment, 
this new raceway connecter not only is provided 
with a maximum number of maximum size in- 
spection or peep holes through its bushing-stop 
in order fo expedioEe the examination .and ap- 
pova of the electrical wiring when installed, but 

4 
moreover has a bushing-throat which prevents or 
reduces abrasion and wear of the wiring insula- 
tion during the work and thereafter throughout 
the life of the raceway installation. 
5 In other words, a purpose is to produce a 
«'bushing-stop" (for cable connectors) which is 
characterized by a maximum area of inspection 
apertures comprising open-work peep-holes of 
large number and large size, in combinatlon with 
10 a "bushing-throat" having a complete and unin- 
terrupted infernal throated perimeter, with a 
rounded and smooth or oval-edge, through and 
against which the insulated electrical wiring may 
be manipulated during the work and thereafter 
15 remain at rest with a minimum of or no wear and 
tear thereon. 
Thus in purpose, the invention seeks to im- 
press çwo improvements upon the common bush- 
ing by reforming both the "stolo" and the "throat" 
20 thereof, fo tender such bushing new in structure, 
enhance its utility, and rectify its long-standing 
faults. 
The accompanying drawings with descrilotion 
and claire explain the invention as preferred and 
25 embodied ai this rime for an understanding of 
the problems sought to be solved. Since the 
teachings herein may suggest structural changes 
to others who wish .to avail themselves of these 
benefits, if is pointed out that subsequent modifl- 
30 cations of the invention may well be the saine in 
spiri.t and principle as this original disc]osure. 
The original Patent Office drawings, constitut- 
ing a part hereof, are ruade to twice scale and 
from a "% trade size" commercial production 
35 specimen of the cable connector. Thus, the ofli- 
cial drawings show the connector fo scale from 
which not only the proportions but the actual di- 
mensions are available as a loart of this dis- 
closure. 
40 Fig. 1 is a plan view of a punched or b]anked 
sheet-metal stamping from which .the cable con- 
nector may be made, che preferred material be- 
Lng cold-rolled bright-sheet steel having a round- 
ed-longitudinal edge. 
Fig. 2 is an end-edge view of the stamping 
45 whicIoE emphasizes the round or ovaled-smooth 
edge along che of its long parallel sides. 
Fig. 3 is a side elevation of the finished con- 
nector, its front end being at the left, and em- 
bodying the new peep-hole bushing of this 
0 invention. 
Fig. 4 is a view of the rear or curer open end 
of the connector looking toward ifs new front- 
end bushing-throat. 
3 Fig. 5 is a front end view Iooldng directly into 
the new bushing, the throat of which provides 
a smooth-entry passage where the insulated 
wiring is adapted to extend outward from the 
connector, and the large area apertures afford 
0 good inspection visibility, while the stock of the 
bushing (its lip later explained) provides n 
adequate stop or rest for the end of the spiral- 
armor BX cable. 
Fig. 6 also is a front end view, thus the saine 
{5 as Fig. 5, except showing a BX cable in place, 
with an anti-short insulating liner also in lolace 
on the electrical conductors, the liner being 
"stippled" to indicate its red color, and plainly 
visible b reason of the generous area of inspec- 
70 tion apertures visibly exposing the red liner be- 
hind the bushing. 
If is observed that the two front end views 
(Figs. 5 and 6) are comparison illustrations, the 
former showing the connector only, while the 
75 latter view shows it assembled with the armored 
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electrical wiring in readiness for anchorage in 
a conduit box. 
Fig. / shows a sectional view of the new con- 
nector fitted into a knockout opening of the box, 
thus assembling therein the spiral-armor 
closing the electrical wiring, together with the 
anti-short ]iner. This liner embraces and re- 
inforces the conductor insulation at the first 
critical or danger point where the wiring emerges 
from the jagged and burred end of the armor. 
And the second critical point is accommodated 
the new bushing-throat where the wiring 
emerges from the connector into the box. 
The latter view is conventional of a box and 
spiral-armor (BX cable) juncture-assembly, ex- 
cept for the new bushing per se introduced by 
the first six views of the drawing. The two 
sembly views (Figs. 6 and /) demonstrate the 
utility of the invention by emphasizing important 
functional advantages of the novel bushing, 
among other things--first, its full-throated 
smooth-edge formation increases protection 
against wear, tear and abrasion of the insula- 
tion of the "lire" electrical wiring proximate the 
metal parts and--second, it generously perfo- 
rated annulus enlarges the inspection area as a 
more certain means of revealing that the anti- 
short liner is in place to insure said "lire" 
wiring. 
Referring further to the drawings, it is ob- 
served that the same part numbers are applied 
to the fiat sheet-metal blank stamping as to the 
finished tubular connector. Thus, a die-formed 
blank 0 (Figs. 1 and 2) is rolled-up to produce 
a tubular body {} (Figs. 3, etc.). The ends of 
the machine-curled blank are permanently 
joined by an interlocked notch and tongue which 
may be seam-brazed or permanently secured by 
other known means. An external annular box- 
engaging shoulder  is formed on the tubular 
body, and a cable-fastening set screw 2 is 
mounted in the rear end of the body. Also, its 
front end portion is screw-threaded as at 3, and 
a box-lock nut 4 is screwed thereon (Fig. 7) in 
the usual manner. 
The foregoing paragraph briefiy presents a 
structural outline of a known type of spiral- 
armor cable connector er se, hence without 
covering my novel bushing herein. The latter 
is introduced by first describing one exemplary 
method of manufacture of the connector, by 
which to embody the bushing therein, which 
formed integrally, as an improved annulus, at 
the front end of the screw-threaded portion 
of the tubular body. 
In the method of producing the connector, the 
fiat strip material for die-forming the blank 
bas one of its longitudinal parallel side edges 
ovaled to a smooth semi-circular finish, thereby 
providing a rounded straight edge 6 which is of 
importance. 
The fiat stamping {} (Figs. 1 and 2) is die-cut 
at its rounded long edge 6 to form a plurality 
of lips l of trapezoidal form. This is accom- 
plished by shearing away equal-size and equally- 
spaced segments of trapezoidal shape, thus leav- 
ing the segmental lips I1 symmetrically aligned 
along the one parallel ovaled edge 6 of the 
sheet-metal stamping 0. These lips l consti- 
tute bushing-forming portions on the fiat stamp- 
ing {}. Good results are obtained with rive lips 
l of the size and spacing shown. A greater and 
also a lesser number bave been tried, with the 
result that the flve-lip formation is proposed as 
one of the preferred embodiments of the inven- 

tion for manufacture of the % trade size con- 
nector here illustrated. 
In die-cutting the several bushing-forming lips 
 1 to the shape of trapezoids, the longer side edges 
5 6 of such geometrical shapes are formed from 
said long rounded edge of the stamping {}. Pur- 
posefully, the outer rounded edge 6 of each lip 
l is longer than each inner parallel base por- 
tion S which remains integral with the stamp- 
l0 ing {}. The parallel inner and outer lip sides 
and S are joined by non-parallel side edges 
 the angles of which are observed to intersect 
within the body of the fiat stamping {}, as at 
therein or approximately so, being the vertex 
15 of the two side edges of any one and all of the 
trapezoidal bushing-:[orming lips l of sYm- 
metrical form. 
The lips l are die-pressed or bent inward 
toward the center or longitudinal axis of the 
20 tubular body } (Fig. 3, etc.) until the two ends 
of each rounded edge  6 corne into contiguous 
nular relation. Thus, the two outer corners (be- 
ing the ends of each rounded edge 6) close in 
with each other, as by engaging or by leaving 
25 such a minute spacing therebetween that the 
surface continuity of the smooth and ovaled half- 
round edge of the polygonally-shaped throat 
is hOt broken or interrupted. The close meeting 
of the inwardly-folded lips l (the corner points 
30 thereof) produces a full-throated bushing-perim- 
eter , within the circumference of and coax- 
ially with the tubular body, in the form of an 
infernal perforated annulus, which restricts the 
front end opening of the tubular body 
35 Significantly, the two sharp outer corners, at 
the end of each and every half-round or ovaled- 
edge l$ are the result of the particular geo- 
metrical shape, which I discovered for the 
bushing lips l, in order to achieve several func- 
0 tional improvements herein. However, the shakp 
end corners are masked in the finished connec- 
tor by aligning them into the segmental annulus 
l and th.eïeby insuring them against engage- 
ment with the wiring insulation. In die-forming 
and processing the stamping {} (Figs. 1 and 2), 
45 the said sharp end corners are closed within the 
plane of the bushing-throat perimeter 6, form 
a part thereof, mask each other from protrusion 
beyond the throat perimeter, seal off the 
chine-punched edges 9 lacking smoothness and 
50 likely having shear burrs thereon, and also define 
the inner vertices of large size inspection aper- 
tures 2 ordinarily known as peep-holes. 
Next, it is observed that said peep-holes 2  are 
novel in their triangular form--a geometrical 
55 shape which t bave devised as one of the best 
to provide a generous open inspection area coex- 
tensive with the bushing annulus. One side of 
each triangular shaped peep-hole 2 is formed 
at the circumference of the tubular body {}, ar/d 
60 the apex of each triangle is in the throat.perim.- 
eter '6. 
The new structural combination of geometrical 
shapes (trapezoidal for the bushing-forming lips 
l and triangular for the bushing peep-holes 2) 
65 accomp!ishes several aims--that of providing 
adequate stock material within the lips  for 
strength in ortier hOt to impair their func- 
tion as a "stop" for the end of a cable adapted 
fo be inerted into the connector--that of pro- 
70 viding a generous open-work "peep-hole" area fo 
facilitate visible inspection--and that of provid- 
ing an unbroken continuity of the rounded edge 
"bushing-throat" .6 as a smooth-finish guide and 
test against which the wiring can be manipu- 
7 lated without impairing its insulation. 
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In describing the use of the foregoing spiral- 
armor cable connector with ifs novel bushing |, 
reference is ruade fo Figs. 6 and 7 illustrating 
standard practice. There is shown a conduit box 
B, with its knockout opening or hole H, in which 
the juncture-assembly of the conduit and box is 
ruade, being a critical part of an electrical race- 
w.ay installation, as heretofore stated. 
It is observed that the end of a spiraI-armor 
cable C is mounted in the rear open end of the 
connector body 0, pushed into final position 
against the stop-bushing , with the electrical 
wiling W extending through the bushing-throat 
$ at the front end, and into the box B, the cable 
armor being fastened in the connector by tight- 
ening the set screw 2. Then the lock nut 4 is 
tightened against the inner wall of the box, 
thus gripping the annular shoulder   of the con- 
necter against the outside of the box wall, and 
assembling all parts in the knockout hole H. 
The spiral-armor conduiting Chas ifs rough- 
cut end fitted as usual by the workman on the 
job with an anti-short liner (stippled for color 
"red" in Figs. 6 and 7) which is split length- 
OEEse to facilitate its insertion. This liner com- 
prises a fiber steeve 22 forming ifs body which is 
crowded into the tubular end of the armor and 
around the wiring W insulation to reinforce if, 
with an integral fiber flange 23 forming its head 
which is either held close to or against the rough 
armor end to mask if. Accordingly, the anti- 
short liner (ifs end flange 23) forms an insulat- 
in barrier between the "lire" wiring and the 
end of the armor, said end of the latter (being 
the liner flange 23) resting snugly against the 
peep-hole bushing-stop . The red flange 23 is 
now plainly visible; if stands out fo the eye-- 
appearing as a circIe of triangularly-shaped red- 
spots at 2. 
The insulated electrical "lire" wiring W now 
safely extends outward from the rough-burred 
end of the spiral-armor C, forward through the 
anti-short insulating safety liner sleeve 22 and its 
red flange 23, tests upon and extends through the 
bushing-throat $, and thence emerges into the 
raceway box B. The liner insures the wiring W 
inulation from pricking and abrading engage- 
ment with the rough metal end of the armor. 
Also, the rounded-edge smooth-continuity of the 
metal bushing-throat perimeter  6 insures against 
pricking and wearing the insulation when pulling 
and manipulating the wiring in the box while 
making the initial installation and, subsequently. 
when handling and bending the wiring for making 
outlet or servîce connections. 
From the foregoing, it is manifest that the gen- 
erous open-work peep-hole area 2 of my new 
bushing-stop  makes for clear visibflity of the 
anti-short safety bushing liner--the flanged red- 
head 2 thereof. A workman may not indiffer- 
ently omit the red liner, since my new connector 
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immediately and more fully exposes his oversight, 
whereupon a wiring inspector will disapprove this 
part of the raceway electrical wiring installation. 
This disclosure explains the principles of the 
5 vention and the best mode contemplated in apply- 
ing such principles, so as to distinguish the in- 
vention from others; and there is particularly 
pointed out and distinctly claimed the part, im- 
provement or combination, which constitutes the 
10 invention or discovery, as understood by a com- 
parison thereof with the prior art. 
This invention is presented to fill the need for 
a new and useful cable connector. Since various 
modifications in construction, mode of opera- 
15 tion, use and method, may and offert do occur to 
others, especially so after acquaintance with an 
invention, it is to be understood that this dis- 
closure is exemplary of the principles and of 
equivalent constructions, without being limited to 
20 the present showing of the invention. 
What is claimed is: 
A cable connector comprising a tubular body 
open at its rear end, adapted to receive a conduit 
enclosing insulated electrical wiring, and having 
25 means to secure the conduit and body within a box 
hole, the front end of the tubular body being de- 
formed symmetrically and annularly inward 
toward its longitudin'al axis; the deformed end 
constituting a bushing-stop as a seat for the end 
30 of the conduit, and also constituting a bushing- 
throat restricting the open front end of the tubu- 
lar body, and through which the insulated wirini 
extends; the bushing-stop being provided with a 
plurality of peep-holes equidistantly spaced and 
35 symmetrically formed therearound and opening 
into the front end of the tubular body, through 
which visible inspection may be marie of the elec- 
trical wiring; the peep-holes being triangular 
shaped, with an apex of each triangular peep- 
40 hole located at the inner perimeter of the re- 
stricted bushing-throat, and one side of each tri- 
angular peep-hole being formed along the circum- 
ference of the tubular body; and thereby provid- 
ing a maximum size for each of a maximum 
45 number of said peep-holes, through the bushing- 
stop, without interrupting the continuity of the 
inner perimeter of the bushing-throat, by which 
fo provide maximum area for said visible inspec- 
tion. 
50 MARTIN D. BERGAN. 
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